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ABSTRACT
Objective. Ears nose and throat (ENT) 
involvement is found on a substantial 
proportion of patients with granu-
lomatosis with polyangiitis (GPA). 
Structured, reliable ENT assessment 
is essential in the management of GPA 
patients. It is the aim of this study to 
determine the repeatability (intra-rater 
reliability) and reproducibility (inter-
rater reliability) of the ENT Assess-
ment Score (ENTAS 2).
Methods. The ENTAS 2 built the fun-
dament of the prospective randomised 
trial. Anamnestic, video endoscopic 
and diagnostic data of 47 patients were 
used. A single assessor reference was 
created. GPA/ENT activity and dam-
age were evaluated by three physicians 
at two time points (T1/T2). GPA/ENT 
activity was evaluated in dichotomy 
(yes/no) and grading (none/mild/mod-
erate/high) and GPA/ ENT damage in 
dichotomy.
Results. ENTAS 2 activity evalua-
tions intra-rater reliability was 80.7% 
(κ=0.56) in dichotomy and 72.8% 
(κ=0.41) in grading. ENTAS 2 damage 
evaluations showed 87.8% (κ=0.74) 
intra-rater reliability. ENTAS 2 activ-
ity inter-rater reliability at T1 was 
62.2% (κ=0.43) in dichotomy and 
51.1% (κ=0.29) in grading, at T2 it 
was 68.2% (κ=0.48) in dichotomy and 
55.32% (κ=0.33) in grading. Inter-
rater reliability of ENTAS 2 damage 
evaluation was 84.4% (κ=0.79) at T1 
and 72.5% (κ=0.64) at T2.
Conclusion. ENTAS 2 intra-rater re-
liability was high in dichotomous and 
graded GPA/ENT activity and dam-
age evaluations. Inter-rater reliability 
was high in dichotomous activity and 
damage evaluations, but low in graded 
activity evaluations. The data demon-
strate that the ENTAS 2 is a reliable 
score-system considering GPA/ENT 
activity and damage evaluations.

Introduction
Granulomatosis with polyangiitis (GPA, 
formerly known as Wegener’s granulo-
matosis) is a systemic disease charac-
terised by a small to medium vessel 
vasculitis and a necrotising granuloma-
tous inflammation. The GPA is often as-
sociated with the presence of proteinase 
3-specific cytoplasmic anti-neutrophil 
cytoplasmic antibodies (PR3-cANCA) 
and predominantly affects the upper 
respiratory tract, the lung and the kid-
ney (1). Recently, significant improve-
ment has been achieved in understand-
ing the immunologic and genetic back-
ground of the disease, as well as in the 
therapeutic options (2). The current rec-
ommendation by the European League 
Against Rheumatism (EULAR) and the 
European Renal Association-European 
Dialysis and Transplant Association 
(ERA-EDTA) suggests a patient indi-
vidual therapy combination of immu-
nosupressants and/or biologicals (3). 
To state therapy suggestions, disease 
activity has to be defined. High disease 
activity results in an escalation of the 
therapy, whether the abstinence of ac-
tivity can be seen as remission and lead 
to a de-escalation of the therapy (4, 5). 
Score-systems to estimate activity have 
been created (6-8). The most common 
system is the Birmingham Vasculitis 
Activity Score (BVAS) (5). The modi-
fied BVAS version 3 (BVAS v.3) is a 
tool that showed convergent validity 
towards rheumatologist treatment deci-
sions (4). Periods of active disease can 
lead to multisystemic damages. These 
damages are commonly described and 
evaluated by the Vasculitis Damage In-
dex (VDI) (9).
Otorhinolaryngological assessment is 
essential in the monitoring of GPA pa-
tients. ENT manifestations are the first 
symptoms in >60% of the patients with 
GPA (10). Often, damage in the ENT 
region caused by a high disease activity 
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requires special treatment. Saddle noses 
can lead to nasal reconstructive surgery 
(11, 12). Subglottic stenoses require 
special treatment such as dilatation with 
or without topical corticosteroid or mi-
tomycin C, laser surgery or cryotherapy 
to avoid tracheostomy (13-17).
There have been trials to create GPA 
scoring systems specialised in the head 
and neck region (18, 19). The ENT 
activity score (ENTAS first version) 
showed high intra- and inter-rater reli-
ability considering dichotomous (yes/
no) evaluations of endonasal GPA ac-
tivity (20). However, the repeatability 
(intra-rater reliability) and reproduci-
bility (inter-rater reliability) of a GPA 
activity and damage score evaluating a 
full assessment of the ENT region have 
not been validated yet. ENT endoscopy 
is recommended to detect GPA mucosa 
affections (1). However, the impact 
of endoscopy based ENT activity and 
damage evaluations within a GPA score-
system has not been validated yet.
It is the aim of the present study to de-
termine the intra- and interrater reliabil-
ity of the slightly modified ENT assess-
ment score (ENTAS 2). Determining 
the multi-method agreement between 
video endoscopy based and ENTAS 2 
based activity and damage evaluations 
is another main aspect of this study.

Patients and methods
Data collection
The ENTAS first version was modified 
by the use of the TRIAD ENT Data-
base (20, 21). The modified ENTAS 2 is 
shown in Figure 1. Data were collected 
on the basis of the ENTAS 2: Rhino-
pharyngo-laryngoscopies, otoscopies 
and endoscopic inspections of the oral 
cavity were recorded as digital videos. 
Anamnestic, video and diagnostic data 
(audiometry, Rinne/Weber Test, tympa-
nometry, rhinomanometry and sniffing 
sticks test) of initially 135 patients with 
GPA were prospectively collected from 
10/2013 until 05/2014. Examples of en-
doscopic findings are shown in Figure 2.
Subsequently, the videos were ana-
lysed in quality (integrity of all ENT 
sections, sharpness, brightness, stabil-
ity of camera work, period of possible 
mucosa evaluation). Patients with in-
sufficient image quality were excluded. 

Finally, the data of 47 GPA patients 
were used in the study. Patients gave 
written informed consent and the study 
was approved by the local ethics com-
mittee. The data were anonymised and 
randomised.

Cohort parameters
GPA was defined following the EU-
LAR recommendations (5) and classi-

fied by the 2012 Revised International 
Chapel Hill Consensus Conference no-
menclature and the American College 
of Rheumatology criteria (22, 23). 47 
patients with GPA (30 women; 17 men) 
were included in the study. Mean age 
of the patients was M=56 years (range 
20-85; SD=15). GPA disease stages 
(localised; early systemic; general-
ised; severe; refractory) were defined 

Fig. 1. ENT Assessment Score (ENTAS 2).



S-61Clinical and Experimental Rheumatology 2017

Intra- and inter-rater reliability of ENTAS 2 / L. Decker et al.

by using the classification of the Euro-
pean Vasculitis Study Group (EUVAS) 
(24). GPA activity stages (remission; 
response; major-/minor- relapse; re-
fractory disease; low-activity disease 
stage) were defined by using the clas-
sification of the EULAR (5). Systemic 
disease activity was measured using 
the BVASv.3 (25). Systemic disease 
damage was measured using the VDI 
(9). Systemic inflammation was esti-
mated by the serum levels of c-reactive 
protein, erythrocyte sedimentation 
rate and white blood cell count. 43 of 
47 patients received glucocorticoid 
therapy with prednisolone (mean daily 
dosage 6.8 mg, max 65 mg, min 2 mg, 
SD=10.4 mg). 42 patients additionally 
received immunosuppressive therapy 
in different combinations and dosag-
es: methotrexate (n=16), azathioprine 
(n=13), leflunomide (n=6), cotrimoxa-

zole (n=3), mycophenolate mofetil 
(n=2), rituximab (n=7).

Reliability and multi-method 
agreement trial
The trial took place in a monocentric 
setting in the Department of Otorhino-
laryngology, Head and Neck Surgery of 
the Kiel University, Germany. GPA ac-
tivity and damage in the ENT tract were 
evaluated by a high-experienced single 
reference assessor (>200 GPA patients 
seen before) and three otorhinolaryn-
gologists (>50 GPA patients seen be-
fore). GPA/ENT general activity was 
measured in dichotomy (yes/no) and 
in grading (none/mild/moderate/high). 
Damage was measured in dichotomy. 
Specific activity and damage evaluation 
of the ear, the nose and the throat was 
measured in dichotomy.
A single assessor reference (R0) was 

created: 47 endoscopic videos of the 
nasal cavity, pharynx, larynx, ears and 
oral cavity were given in random order. 
In a forced multiple choice mode, the 
reference assessor was asked to ap-
praise ENT/GPA activity (dichotomy 
and grading) and damage (dichotomy) 
on the basis of the endoscopic videos. 
After adding further ENTAS 2 data 
(anamnesis and the results of ENT di-
agnostics) of the same 47 patients, ac-
tivity and damage were re-evaluated by 
R0. The re-evaluations equate ENTAS 
2 evaluations.
To prove the intra- and inter-rater reli-
ability of the ENTAS 2, the appraisal 
was repeated by three physicians (R1-
R3) who also evaluated activity and 
damage firstly due to video data, and 
secondly after adding anamnestic and 
diagnostic data. The assessment was re-
run by R1-R3 in randomly changed pa-
tient order after 6 weeks (T1=07/2015; 
T2=09/2015). To verify the impact of 
endoscopy within the ENTAS 2, the 
multi-method agreement between en-
doscopic video-data based evaluations 
and added-data re-evaluations (=̂ EN-
TAS 2 evaluations) was determined for 
the reference (R0) and the physicians 
(R1-R3).

Statistic analysis
Statistic analysis was performed by us-
ing SPSS v. 22.0 (IBM Corp.) and espe-
cially for the intra- and inter-rater-relia-
bility analysis by using the package irr 
within the R program (R Core Team). 
To describe the patient population, 
mean values (M), ± standard deviation 
(SD), maximum and minimum were 
used. Percent agreement and Kappa 
(κ) statistics were used to describe re-
liability and multi-method agreement. 
Due to rating scale variations (nomi-
nal/ordinal), different Kappas were 
used: Dichotomous intra-rater reliabil-
ity/multi-method agreement: Cohen’s 
Kappa (26); dichotomous inter-rater 
reliability: Fleiss’ Kappa (27); reliabil-
ity/multi-method agreement in grading: 
Weighted Kappa (28).

Results
Patient characteristics
Mean time from diagnosis until study 
entry was M=6 years (range 0–21; 

Fig. 2. Endoscopic findings.
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SD=6). Mean time from first manifesta-
tions of GPA until study entry was M=8 
years (range 0–34; SD=8). C-ANCA 
was positive in 42 patients (89%). Forty 
(85%) patients were PR3-ANCA posi-
tive. GPA was biopsy proven in 43 pa-
tients (91%). In 14 patients, the disease 
stage was classified as localised GPA, in 
30 patients as early systemic and in two 
patients as generalised. Furthermore, 27 
patients were classified in remission, 9 
in response, 7 showed a minor relapse, 
one was refractory and two had low-
activity. Mean BVASv.3 was M=2.3 
(range 0–14; SD=3.8). Mean VDI was 
M=2.5 (range 0–7; SD=1.5). Patient 
characteristics are shown in Table I.
7/47 patients (14.9%) of the cohort 
showed a subglottic stenosis (SGS). 
Video-data based SGS detection (pre-
sent/absent) was marked as “unde-
clared” in 4.6% of the estimations. Ad-
ditionally, SGS was evaluated in typing 
(circumferential/ spiral/ web) and grad-
ing (<50%/ 51–70%/ 71–99%/ 100%). 
In SGS typing and grading evaluation, 
“undeclared” was marked in 10.6%.

Reliability
Note: Percent agreement alone should 
not be used as the only way to analyse 
reliability (29, 30). Also, Kappa alone 
has little value due to its dependency of 
the balance of marginal totals (31, 32). 
Therefore, the interpretation of reliability 
results as a combination of both percent 
agreement and kappa statistics is recom-
mended (33). Negative Kappa is possi-
ble, but should not be interpreted (34).

Intra-rater reliability T1 to T2
ENTAS 2 activity evaluations at T1 and 
T2 had 80.7% (κ=0.56) intra-rater relia-
bility in dichotomy (yes/no) and 72.8% 
(κ=0.41) in grading. ENTAS 2 dam-
age evaluation (yes/no) intra-rater reli-
ability between T1 and T2 was 87.8% 
(κ=0.74). Intra-rater reliability results 
are shown in Table II.

Inter-rater reliability between 
reference and physicians 
In ENTAS 2 activity evaluation, di-
chotomous inter-rater reliability was 
84.8% (κ=0.61) for R0 vs. R1, 84.8% 
(κ=0.66) for R0 vs. R2 and 76.6% 
(κ=0.51) for R0 vs. R3. Activity grading 

inter-rater reliability for R0 vs. R1 was 
78.3% (κ=0.48), for R0 vs. R2 71.74% 
(κ=0.42) and for R0 vs. R3 61.7% 
(κ=0.29). In damage evaluation, inter-
rater reliability was 80.4% (κ=0.62) for 
R0 vs. R1, 80.4% (κ=0.62) for R0 vs. 
R2 and 80.9% (κ=0.63) for R0 vs. R3.

Inter-rater reliability between 
the physicians 
ENTAS 2 activity evaluation inter-
rater reliability (R1-R3) at T1 was 
62.2% (κ=0.43) in dichotomy and 
51.1% (κ=0.29) in grading. At T2, it 
was 68.2% (κ=0.48) in dichotomy and 
55.32% (κ=0.33) in grading. Inter-rater 
reliability (R1-R3) of ENTAS 2 damage 
evaluation was 84.4% (κ=0.79) at T1 
and 72.5% (κ=0.64) at T2. Inter-rater 
reliability results are shown in Table III.

Specific activity and damage 
evaluations (ear/nose/throat) 
of the physicians 
Intra-rater reliability of specific ac-

tivity evaluations of the ear was 90% 
(κ=0.68), of the nose 86.4% (κ=0.66) 
and of the throat 96.4% (κ≤0). Intra-
rater reliability of specific damage 
evaluations of the ear was 91.3% (κ≤0), 
of the nose 88.9% (κ 0.78) and of the 
throat 92.9% (κ≤0). Inter-rater reli-
ability of specific activity evaluations 
of the ear was 74.47–84.44 (κ=0.42–
0.68), of the nose 66.67–78.72% 
(κ=0.47–0.57) and of the throat 91.49–
93.33% (κ≤0). Inter-rater reliability of 
specific damage evaluations of the ear 
was 87.23–91.11 (κ=0.47–0.57), of the 
nose 84.44–89.36% (κ=0.78–0.84) and 
of the throat 74.47-88.89% (κ≤0). In-
tra- and inter-rater reliability of specif-
ic activity and damage evaluations are 
shown in Table II and Table III.

Multi-method agreement
To prove the impact of endoscopy 
based GPA activity and damage evalu-
ations within the ENTAS 2, the multi-
method agreement between endoscopic  

Table I. Patients’ characteristics.

 GPA (n=47)

Mean age in years (range; SD) 56 (20-85; SD=15)
Sex Female=30; Male=17
Biopsy proof of GPA 43 (91%)
c-ANCA positive 42 (89%)
PR3-ANCA positive 40 (85%)
Mean CRP in mg/dl (range; SD) 0.35 (0-7.7; 14) Standard value:<1mg/dl
Mean ESR in mm after the first hour (range, SD) 16 (2-70; 20.5)
Mean WBC per nl (range; SD) 8 (4.8-23.3; 3.4) Standard value:4-10/nl
BVASv.3 (range; SD) 2.3 (0-14; 3.8)
VDI (range; SD) 2.5 (0-7; 1.5)

EUVAS Disease stage (mD=1) 
Localised 14 (30%)
Early Systemic 30 (64%)
Generalised 2 (4%)

GPA: granulomatosis with polyangiitis; SD: standard deviation; CRP: C-reactive protein; ESR: eryth-
rocyte sedimentation rate; WBC: white blood cell count; BVASv.3: Birmingham Vasculitis Activity 
Score version 3; VDI: Vasculitis Damage Index; EUVAS: European Vasculitits Study Group; mD: 
missing data.

Table II. ENTAS 2 intra-rater reliability T1 vs. T2.

Rating category Activity - Intra-rater reliability Damage - Intra-rater reliability
 Ø R1-R3 (%) Ø R1-R3 (κ) Ø R1-R3 (%) Ø R1-R3 (κ)

General (yes/no) 80.7 0.56 87.8 0.74
Grading 72.8 0.41
Ear 90 0.68 91.3 -
Nose 86.4 0.66 88.9 0.78
Throat 96.4 - 92.9 -

R1-R3: physicians 1–3;  ø: average value; %: Percent agreement; κ: Cohen’s Kappa; - : Cohen’s Kappa 
negative or 0.
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video-data based evaluations and re-
evaluations after adding anamnestic 
and diagnostic data was determined 
(re-evaluation =̂ ENTAS 2 evaluation).

R0 multi-method agreement
R0 multi-method agreement between 
video-data based GPA/ENT activity 
evaluations and ENTAS 2 activity evalu-
ations was 91.5% (κ=0.79) in dichotomy 
and 91.5% (κ=0.78) in grading. R0 gen-

eral multi-method agreement of damage 
evaluations was 76.6% (κ=0.54). R0 
multi-method agreement of specific ac-
tivity and damage evaluations of the ear 
and the nose was >90% (κ=0.6–1.0). R0 
multi-method agreement was 97.9% (κ≤ 
0) in throat activity and 74.5% (κ=0.3) 
in throat damage evaluations.

R1-R3 multi-method agreement
R1-R3 multi-method agreement of ac-

tivity evaluations was 94.7% (κ=0.87) 
in dichotomy and 94.3% (κ=0.85) in 
grading. Mean R1-R3 multi-method 
agreement was 98.2% (κ=0.96) in 
damage evaluations. Mean R1-R3 mul-
ti-method agreement of specific activ-
ity and damage evaluations of the ear 
and the nose was >90% (κ=0.84–0.95).
Mean R1-R3 multi-method agreement 
was 99.6% (κ≤0) in throat activity and 
99.7% (κ≤0) in throat damage evalua-
tions. Multi-method agreement results 
are shown in Table IV.

Discussion
There is no objective marker or item 
that correlates well with activity and 
damage of GPA in the ENT region de-
scribed yet (35). The 2016 EULAR/
ERA-EDTA recommendations state the 
use of structural clinical assessment to 
inform decisions on changes in treat-
ment of ANCA-associated vasculitis 
(3). It is necessary to validate activity 
and damage by the use of score-sys-
tems, which are obviously dependent 
on observer evaluations. Hence, the 
repeatability (intra-rater reliability) and 
reproducibility (inter-rater reliability) 
of these evaluations are of particular 
interest. ENT assessment is essential to 
evaluate GPA activity and damage, as 
the ENT region shows some of the most 
frequent GPA manifestations (36). Tri-
als to create structured clinical ENT as-
sessment schemes have been described 
(21, 37), but the intra- and inter-rater 
reliability of a full score-system based 
ENT assessment have not been deter-
mined yet.
The present study describes the modi-
fied ENT assessment score based on 
anamnesis, endoscopic and diagnos-
tic data (ENTAS 2). It showed high 
intra-rater reliability in dichotomous 
(yes/no) activity (80.7%, κ=0.56) and 
even in activity grading (none/mild/
moderate/high) (72.8%, κ=0.41). For 
the BVASv.3 ENT sub-score, an intra-
rater reliability of κ=0.94 was described 
(25). However, there is no data pub-
lished about the level of experience of 
the ENT sub-score raters, which may 
have affected the reliability results. The 
ENTAS 2 showed high intra-rater reli-
ability in damage evaluation (87.8%, 
κ=0.74). This is similar to the findings 

Table III. ENTAS 2 inter-rater reliability.

Rating category  Activity - Inter-rater reliability

  R1-R3 R1-R3 R0/R1 R0/R1 R0/R2 R0/R2 R0/R3 R0/ R3
  (%) (κ) (%) (κ) (%) (κ) (%) (κ)

General  T1 62.22 0.43 84.78 0.61 84.78 0.66 76.60 0.51
   (yes/no) T2 68.22 0.48

Grading T1 51.11 0.29 78.26 0.48 71.74 0.42 61.70 0.29
 T2 55.32 0.33

Ear T1 84.44 0.61 93.48 0.54 89.13 0.40 85.11 0.32
 T2 74.47 0.42

Nose T1 66.67 0.47 84.78 0.58 91.30 0.80 82.98 0.62
 T2 78.72 0.57

Throat T1 93.33 - 95.65 - 95.65 - 95.74 -
 T2 91.49 -      

Rating category Damage - Inter-rater reliability

  R1-R3 R1-R3 R0/R1 R0/R1 R0/R2 R0/R2 R0/R3 R0/ R3
  (%) (κ) (%) (κ) (%) (κ) (%) (κ)

General  T1 84.44 0.79 80.43 0.62 80.43 0.62 80.85 0.63
   (yes/no) T2 74.47 0.64

Ear T1 91.11 0.47 93.48 0.37 93.48 0.37 95.74 0.48
 T2 87.23 0.52

Nose T1 84.44 0.78 93.33 0.86 93.33 0.86 93.48 0.86
 T2 89.36 0.84

Throat T1 88.89 - 73.91 0.11 67.39 - 70.21 0.1
 T2 74.47 -
      
R0: reference; R1-R3: physicians 1-3; ø: average value; T1: first evaluation; T2: second evaluation; %: 
Percent agreement;  κ: Fleiss’ Kappa; - : Fleiss’ Kappa negative or 0

Table IV. Multi-method agreement video-data based evaluation versus ENTAS 2.

Rating category Activity - Multi-method agreement Damage - Multi-method agreement

 R0 (%) R0 (ê) ø ø R0 (%) R0 (ê) ø ø
   R1-R3 R1-R3   R1-R3 R1-R3
   (%)  (ê)   (%)  (ê)

General (yes/no) 91.5 0.79 94.7 0.87 76.6 0.54 98.2 0.96
Grading 91.5 0.79 94.3 0.85    
Ear 100 1.00 94.3 0.79 97.9 0.60 99.6 0.97
Nose 93.6 0.84 97.9 0.94 93.5 0.86 97.9 0.95
Throat 97.9 - 99.6 - 74.5 0.30 99.7 -

R0: reference; R1-R3: physicians 1–3; %: Percent agreement  ê: Cohen’s Kappa; - : Cohen’s Kappa 
negative or 0; ø: average value.
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of Suppiah et al., who described an 
intra-rater reliability of κ=0.79 for the 
VDI/ENT sub-score and κ=0.78 for 
the Combined Damage Assessment In-
dex (CDA) ENT part (38). Thus, there 
is probably not enough data about the 
patient characteristics of the cohort 
included in that intra-rater reliability 
analysis given. The intra-rater reliabil-
ity was only determined by including 
14 patients for the VDI/ENT part and 
15 patients for the CDA/ENT part. The 
dimension of homogeneity of that small 
cohort may have influenced the results.
R1-R3 showed high percentages of 
agreement towards R0 both in dichoto-
mous activity and damage evaluation 
(76.6–84.8%, κ=0.51–0.63), whereas 
the activity grading evaluations of 
R1-R3 showed a greater variation 
in agreement towards the reference 
(61.7–78.3%, κ=0.29–0.43). Inter-rater 
reliability between R1-R3 showed 
good agreement in dichotomous ac-
tivity evaluation (T1: 62.3%, κ=0.43; 
T2: 68.2%, κ=0.48). Unfortunately, 
activity grading evaluation showed lit-
tle reliable inter-rater agreement (T1: 
51.11%, κ=0.29, T2: 55.32%, κ=0.33). 
The BVASv.3 ENT sub-score showed 
an inter-rater reliability of κ=0.89 (25). 
Though, besides the previously men-
tioned lack of rater information, there is 
neither data about the disease stages nor 
about the activity stages of the patient 
cohort given. The distribution of dis-
ease and activity stages also may have 
affected the reliability result. In damage 
evaluation, the ENTAS 2 led to a high 
percentage of inter-rater agreement (T1: 
84.4%, κ=0.79; T2: 74.5%, κ=0.64). 
The VDI showed lower inter-rater reli-
ability (κ=0.41), and the CDA ENT part 
also showed a lower inter-rater kappa 
value (κ=0.59) (9, 38). The Disease 
Activity Index for ENT involvement 
showed good sensitivity and specifity, 
but no intra- and inter-rater reliability 
has been determined yet (18). 
In GPA/ENT assessment, endoscopy 
has a central role. By the use of it, not 
only mucosa can be analysed, but also 
damages such as subglottic stenoses 
can be detected.
As nasal mucosa affection is present in 
GPA in up to 60–90% (10), rhinoscopy 
is probably one of the most important 

assessments in GPA diagnostics. Al-
though rhinoscopy is a routine ENT ex-
amination, it is challenging to standard-
ise. Lack in inter-rater reliability was 
noted in different rhinoscopy studies. 
In a study about chronic rhinosinusitis, 
values of κ=0.42  in the evaluation of 
“nasal discharge” and values of κ=0.24-
0.28 in the evaluation of “nasal obstruc-
tion” were reported (39). In a Turkish 
study, “turbinate colour” evaluation in 
allergic rhinitis showed little inter-rater 
agreement (κ=0.38) (40). On the other 
hand, Annamalai et al. reported high 
agreement for “crusting” (κ=0.62) and 
“nasal discharge” (κ=0.84) and recom-
mended the use of a standardised endo-
nasal score-system (41). The ENTAS 2 
is a useful score-system to evaluate na-
sal mucosa activity in GPA patients. In 
the study, the inter-rater reliability con-
sidering ENTAS 2 nose activity evalu-
ations showed high agreement (66.67–
78.72%, κ=0.47-0.57). This is similar 
to the inter-rater reliability findings of 
Garske et al. who estimated reliability 
of the first version ENTAS endonasal 
GPA activity evaluation by using imag-
es made by rhinoscopy (κ=0.50–0.62) 
(20).
High specifity of selected ENT items 
and precise item descriptions may 
result in improvement of intra- and 
inter-rater reliability of activity evalu-
ation in scoring systems. Nose items of 
both BVASv.3 and VDI are probably 
not specific enough. For example, in 
the BVASv.3, one item of nasal activ-
ity is described as “Light or dark brown 
crusts frequently obstructing the nose” 
(25). In the VDI, nasal damages are de-
scribed as “Nasal blockage or chronic 
discharge or crusting” (9). However, 
endonasal crusting has not been veri-
fied to be a specific sign of activity as 
its presence correlates both with dis-
ease activity and infection (18, 42). Ad-
ditionally, crusting has been described 
in wide nasal cavities and dry noses in-
duced by GPA (43, 44).
This study showed a high percentage 
of agreement in inter-rater reliability 
of ENTAS 2 throat activity evaluation 
(91.49–93.33%). Unfortunately, in 
throat damage evaluation was greater 
variety in inter-rater reliability (74.5-
88.9%). This may correlate with chal-

lenges in the interpretation of larynx 
findings. Subglottic stenosis is the most 
common throat damage in GPA and is 
featured in the VDI (9,36). However, 
detection of SGS by endoscopy is de-
manding as the view on the trachea 
can be insufficient (45, 46). In the pre-
sent study, 4.6% of endoscopy based 
SGS evaluations (absent/present) were 
marked as “undeclared”. Endoscopy 
based SGS typing (circumferential/ 
spiral/ web) and grading (<50%/51–
70%/71–99%/100%) evaluation was 
tagged as “undeclared” in 10.6% of the 
cases. Brook et al. stated a wide vari-
ation in agreement of interpretation of 
laryngoscopy findings and a dependen-
cy on observer experience (47). There-
fore, complementing tools to diagnose 
SGS may be useful to standardise GPA/
ENT damage evaluations. Solans-
Laque et al. recommended the use of 
3D-CT of the trachea and virtual bron-
choscopy (48). Klink et al. described 
magnetic resonance imaging (MRI) as 
being a “promising tool” to detect and 
grade SGS in GPA (49). Flexible ‘chip-
on-the-tip’ laryngoscopy can lead to a 
higher image quality than conventional 
flexible endoscopy (50). However, the 
technique has not been analysed in the 
use of mucosa estimation yet.
To verify the impact of endoscopy 
within a GPA/ENT score-system, it is 
relevant to determine the agreement be-
tween endoscopy and complete score-
system based activity and damage 
evaluations. Multi-method agreement 
between video endoscopy based evalu-
ations and ENTAS 2 based evaluations 
was high in the present study. Accord-
ingly, in most cases GPA activity and 
damage were not evaluated differently 
whether anamnestic and diagnostic 
data were added or only endoscopy was 
presented. This may emphasise the de-
cisive impact of endoscopy within the 
ENTAS 2 evaluations.
Sole exception of the multi-method 
agreement results was a greater vari-
ability in throat damage evaluations. 
Whereas the reference assessor video 
based versus added-data throat damage 
evaluations had an agreement of 74.5%, 
the mean agreement of the physicians’ 
evaluation was 99.7%. There were dif-
ferences in handling with anamnestic 
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data. Observers reacted differently on 
the addition of the anamnestic data 
“stridor”, “voice changes” and “dysp-
nea”. In some cases, observers changed 
their evaluation of throat damage from 
no to yes in the presence of these data 
and vice-versa in the abstinence of it. 
However, in other cases with a similar 
anamnestic profile, no throat evalua-
tion changes were done, which may 
have pointed again to the challenge of 
diagnosis and evaluation of GPA throat 
involvement. The findings might cor-
relate with observer uncertainty in the 
previous endoscopic throat evaluation. 
Sufficient visualisation of the trachea is 
essential in patients with stridor/breath-
ing difficulties to detect GPA damages 
such as the SGS (45).

Limitations
There may be limitations of the reli-
ability results of this study. A single 
assessor estimation was used as refer-
ence. Although the assessor was high-
experienced in evaluation of GPA, the 
results remain subjective and observer-
dependent. The video endoscopy evalu-
ations were dependent on the video 
quality. All patients received immuno-
suppressant therapy, the majority was 
in remission or response and no major 
relapse was present. The results may 
have been different in a more heteroge-
neous observational cohort, as impor-
tant variability between patients with 
ANCA-associated vasculitis enrolled in 
clinical trials and in observational co-
horts has been described (51). Order ef-
fects such as the practice or the fatigue 
effect may have influenced the reliabil-
ity results (52). Additionally, the results 
may have been more rater-independent 
with a higher number of physicians.

Conclusion
The ENTAS 2 showed high intra-
rater reliability in activity and damage 
evaluation. In inter-rater reliability, the 
ENTAS 2 showed high agreement in 
dichotomous activity and damage eval-
uation, but low inter-rater reliability in 
activity grading evaluation. There was 
high multi-method agreement between 
video endoscopy and ENTAS 2 evalu-
ations, except for throat damage. Our 
data lead to the conclusion that the  

ENTAS 2 is a reliable instrument in the 
evaluation of GPA/ENT activity and 
damage.
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